Background & Aims of the Study: Phenolic compounds have been extensively used in industries for applications such as petrochemical, oil refineries, papers, plastics, steel, pharmaceuticals, textiles, coal conversion, and so on. Specified amounts of Phenolic compounds are lost in the process of their manufacturing and utilization and often cause environmental pollution problems. So, removal these compounds of industrial wastewaters are necessary. The aim of this paper, is the photo-degradation environmental pollutant 2-Chlorophenol (2-CP) using photo-Fenton process which was used a photo reactor for photo-catalytic degradation of 2-CP in aqueous solution.
Reza
Phenolic compounds pollutants in aqueous solution such as 2-Chlorophenol (2-CP) have been listed as priority organic pollutants by the United State Environmental Protection Agency (USEPA) due to their toxic and carcinogenic (1) (2) (3) (4) . Phenolic compounds have been extensively used in industries for applications such as petrochemical, oil refineries, papers, plastics, steel, pharmaceuticals, textiles, coal conversion, and so on (5, 6) . Wastewater treatment plants in various industries are the best and most practical method and it is considered effective in this area. Degradation of the phenolic compounds is very essential since it is carcinogenic and has a hazardous effect on mankind and is a major concern of its impact on the environment (7) . Among different techniques for the removal of organic compounds, the traditional ones, such as adsorption (8) (9) (10) coagulation-flocculation (11, 12) 
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Procedures
For the photo-degradation of 2-CP a solution containing known concentration of 2-CP (40 ppm) was prepared. The suspension pH values were adjusted at the desired level using dilute NaOH 0.1N and H 2 SO 4 0.1N. Then, the prepared suspension was transferred to reaction flask (Pyrex). The degradation reaction took place under the radiation of a mercury lamp while agitation was maintained to keep the suspension homogeneous. The concentration of the samples was determined (at 5 min intervals) using a Spectrophotometer (UV-Vis Spectrophotometer, Jenway (6505) at λ max =275 nm. The degree of photo-degradation (X) as a function of time is given by (Eq.6) ,
where C 0 and C are the concentration of 2-CP at t = 0 and t, respectively.
The effect of pH pH is one of the main factors influencing the rate of degradation of organic compounds in the photo-catalytic process (23) . The photo-Fenton reactions are strongly pH dependent. The pH value influences the generation of hydroxyl radicals and thus the oxidation efficiency. The effect of pH on degradation rate was studied from pH 2 to 10. The results pH using photoFenton process is shown in Fig. 2 . It can be seen that the best results obtained in acidic solution, (pH=6, X=89.78%). The degradation rate in acidic condition is higher than that in alkaline condition. There is also the photocatalytic degradation of 2-CP in acidic solutions, which is due to the formation hydroxyl radical as it can be inferred from H 2 O 2 oxidation. In higher pH iron ions the sludge is exited from the reaction. At a pH above 6, the degradation rate decreased because Fe 3+ starts to precipitate as Fe(OH) 3 The effect of Fe 2+ concentration The concentration of Fe 2+ is one of the main parameters to influence the photo-Fenton process. At this stage, the effect of different concentration of Fe 2+ between 10 to 30 ppm for obtain optimum concentration was tested. The results are shown in Fig. 3 . From results shown in Fig. 3 it can be seen that degradation rate of 2-CP increased with increasing the Fe 2+ concentration to 20 ppm according to the Eq.1. Addition concentration of Fe 2+ above 20 ppm in the process decreases the degradation rate. Because hydroxyl radical was consumed by the side reaction according to the Eq.7, degradation rate is decrease (26, 27) . 
Archives of Hygiene Sciences Volume 6, Number 4, Autumn 2017 The effect of temperature Effect of temperature on the degradation process was tested in the range of 25-45 °C is shown in Fig. 5 . The positive influence of the temperature can be observed. It can be seen that the best results obtained in (T=45°C, X=92.63%). An increase in the temperature of solution improves the formation hydroxyl radical. Thus, Increasing temperature of 25-45 °C indicated that the degradation rate of 2-CP increased with increasing temperature (30, 31) . It is necessary to cause the temperature more than 45 °C was not selected was that at higher temperatures possible vaporization of the 2-CP solution increases and caused change the concentration of pollutant. 
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Kinetic of photo-catalytic degradation of 2-CP
Photo-catalytic degradation reaction kinetic of 2-CP completely correspond the kinetic of pseudo-first-order reaction model reaction (33, 34) . In the kinetic equation of pseudo-firstorder relationship between COD and time (t) is in Eq.11:
the integral Eq.11 is in Eq.12:
in which k is the apparent pseudo-first-order rate constant (that is affected by COD) and t the reaction time.
A plot of
versus t for optimum condition of photo-catalytic degradation of 2-CP is shown in Fig. 7 . The linear plot suggests that the photo-degradation reaction approximately follows the pseudo-first-order kinetic with rate coefficient k= 0.0375 min -1 . In this paper, for degradation of 2-CP as dangerous environmental pollutants used a photo reactor with capacity 0.5 L that shows the schematic diagram in Fig.1 . The photo-Fenton process for degradation of phenolic compounds pollutants in aqueous solution were studied by many investigators (3, 4, 14, 21 Fig. 2 shown that at a pH above 6, the degradation rate decreased. The result of several studies showed that with increasing pH, the degradation rate decreased (24, 25) . The concentration of Fe 2+ is one of the main parameters to influence the photo-Fenton process. Addition concentration of Fe 2+ in the process decreases the degradation rate. Because Discussion 
